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mm 2 0 0 4 - 0 0 3 4 3 5 ^- v I 1/ 

im^m 1 1 

R 2 Ti 4 Btl (/:f;L, R t±#±3p7Cf?t<7> 1 SXfi 2 t^±, T it F e Xl± F e Rl/C 
Pc 5 T y^W) ir2\z&^x, 

2 4 0 kA/m«Ii (fc/iU ^T«HS» = ep*n L £ tf> 

h-?;V777?A^f l , 

4 0 0 k A/mnmifrmWiZWlm Ltzb & Y - 9 fry *7 y >? i 2, 

2 0 0 0 k A/m<D^i%)Mm&£\l1mLtzt Y - 9 )V7 J v ir A* t 3 tir&t, 

^Wa (=f 1/f 3X10 0) )4 ? 6 0 %M±, ^o, 

3f»b (= f 2 / f 3 X 1 0 0) 8 5%Ja_tT-**C t ^»tt4R-T-B^ 

[IS** 2] 

(H c J ) 6 8 0 kA/m^xl)CtOTitS«^l KlElfcOR-T 
[IS** 3 ] 

(Br) 2 0TW±, *^*^^r-Sf ( (BH) max) tf*2 4 0 

k J/m 3 JiJLJt ^ mtit (Hk/Hc J) rt*9 0%fil±t*^;i:HfSi:t^i*Sl 
Xit 2 tcfe«<7) R - T - B **±»* ATOo 
[IS** 4] 

HfrfS^#^OTO^ H H H |iM75 ? 3 . 5-5. 0^mt^)^;t^titt^i^l-3 
OV>-f ^KIE^O R - T - B^#±^i7XX^5o 
[i*!5] 

Huie^^^om^fi^ 1 5 0 0 p p mJin^S: fc £#Sfcii-&M;£* 1 - 4 OV>-f 
ftTHdfE**) R - T - B^f±i7Xy\i5c 
[IS** 6 ] 

BUIE^^^Nb^tkLTv^^ -f&ff** 1 - 5 O v*i**ijH::lEicO R 

- T - B m#±«7XXm5o 
[IS** 7 ] 

R : 2 5 - 3 5 w t % (tztzL, R (±#±«tc^<7) l mXlt 2 SW±) , B : 0 . 5-4 
. 5 w t %, A 1 RtfC u <D 1 ttXt± 2®:0. 02-0. 5wt%, Nb : 0. 2-1 
. 5 w t %SO'Z r:0. 03-0. 25wt %0 1 ttXfi 2 Co : 2wt %JAT ( 

«rfi*IS#+OBI**35»2 0 0 0 p p m^T, HUlS^#<7)¥^ B H B *i@^ 3 . 5-5 

[IS** 8] 

R<hL"C4. 0-12. 0wt%©DySO i '/Xiil. 0-6. 0wt%WTbfttr; 
*«F*fc-r4ld*^7 HsE«<7>R-T-B^*±S*X?8S5o 
[IS** 9] 

N b f±iuie^#co±ffi5:^ H H H S#^^L, Z r {±BUlE^#:(7)|SB B H *i#^^LT 
-f4 IS** 7 X(i 8 K|2«<*> R - T - B ^t±i7icXI5o 

[1***1 0] 

[IS** 1 1 ] 

iufe^#4 , OS^*7& ? 2 0-600ppm. ^titS^ 1 5 0 0 p p m&TX~&2> Z t £ 
!WWlt-tZ>m&m7 - 1 0<7)v^-rtL75mlB«(7)R-T-B^#±^7lcXm5o 
[IS** 1 2] 

Ga!0. 0 2-1. 5w t % - h <h 1" &fS** 7 - 1 10i»fn^t: 
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#8B 2004-003435 ^- V : 1/ 

[0 0 0 1 ] 

#S&9Jt±* R-T-B (fcrtfU Rit^±m7tm<D 1 «X(± TliFelliF 

iz mm®®. <d its v » r - t - b m#±«7ic xwa \z m -r & 0 

[0 0 0 2] 

f ±iI5 w * t-i R - T - B ±I7XXI5 li , ^C#14t^n-C^£.r <b, 

o 

, flittCiiL^i^, ffl^fT^fciitv^o R-T-Bm#±^7X^5(i, 7 
£ & A, fclfe cn^R-T-B M*±&* AM fc« £ 0 L -t - * ffl a )V £ 

m^rmm. & 0 * - * w^w. <om^ k t± Bf te^ji # int^ii-s/^cn 

#14 4 c: ?n^„ 

[0 0 0 3] 

Will #12 0 0 2 -3 5 6 7 0 1 (WWXM. 1 ) KMt, «fig#t£<7>1S*i& R 

-T-Bm^r±^7XXmSi: LT, ±*BcD¥^&j£rt 5 \ (LRi- s HRx) 2T14A (T(4 
> Fe, XliF e tF e&ft<Dm&&m7cf&<D&%< ti>im.t<r>m&$B, A(±*"n>X 
li^n-y^l^i^ l R(46#±li7C*<0^^< & 1«, HR{im#±«7C^ 
W<H1I, 0<x<l) ti?Wf±S^j|MT^ot, (LRi-pHRp 
) 2T14A (0^p<x) T'S$n4M©ilO±ffit, (L Ri-q H R q ) 2T14A (x 

[0 0 0 4 ] 

§12 0 0 3- 2 1 7 9 1 8-f-&# (#M2) fc*±, M#t£<7)fa± * § ft 
£LT, M%"C, R (R{4Y^#tr#±^7C*0^^ < t i> 1 0 , R^£*6£N 

d7i ? 5 0S?%JJl±-C*5) 125-35%, BIO. 8-1.5%, *ICJ: •) M (T 
i, Cr, Ga, Mn, Co, Ni, Cu, Zn, Nb, A 1 frbMH < t i> 1 

tt) I 8 %WT, at^aUT (FeXliFeS^'Co) , 4 <b £f 10" Sfa^ 
U 80a t%J^±^Fe A C01 - a tt^FeWO. 0 1 -3 0 0^^1^* 

§ii4fI$Br (0. 2MA/ra) /Br (2. OMA/m) #5 9%tt±, 77^ 
*-Cf¥flfi£ ft (0. 3 MA/m) /4> (4. OMA/m) ^4%tl±t*4: 

[0 0 0 5] 

[#fW:jlR 1] 1112 0 0 2 - 3 5 6 7 0 1 ^-£r$& 
\ftf&m. 2] #12003-217918 

[0 0 0 6] 

t^tl KgB^Sftfc&WU Jifttf, i£^#14£{g;T£« d & < ^«8#14£a:# 
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mm 2 0 0 4 -0 0 3 4 3 5 ^- v : 2/ 

-f&ZttfX£Z> 0 Lt>>U 5 0 %m.m<nmW^ i k'&Z>tz*b\>Z 0 . 8 MA/m (1 OkO 

e ) mm<r>mmm.!frtf&^x"$) 19 , $ h izi^^mmmwx 5 0 %mmv>mmm£nz> - <t 
^^n^o t tz. &w?xm2 iz&tf zm^mj&wmx-wmzK&mMmB r (0. 2m 

A/m) /Br (2. OMA/m) t) ? 5 9 % W±> 7 9 v >7 7, "Cgf ffi £ *^4> (0 
. 3 MA/ m) /4> (4. OMA/m) # 4 %W± t V»>9 <g(±, 1475 ? &^ <h tiv^x. 

[0 0 0 7] 

1 1 U:, l 0 0%S^ ^J^tf9 o%SJ^o^ig|^izpjiii-^i'C\ i i9 
#^(7)5: *>±t& ? n R - T - B ^f±i7XXI5 S: tltti" ^Ct'^gfl!li:tl,o 

[ t£M £ fiffc-*" & tz tf> ^g] 
[0 0 0 8] 

frfr&B&)<Di> *mW%HR 2 Ti 4 B*B^<b££±*Bfc, ±*B £ <9 R < -g-fr 

tci 19. vt*\<z%:^%ixtzmw&fei)mhixz> z tzmm^tzo 

+ *t>tt5km<OR-T - Bft1H±mfo&WE\*. R 2 Ti 4 B*S (tztzL, Rliik± 
l%i0 1iX(i2!JiJl±, TliF eXHF eSJ/'C o £#Sfc-r* 1 ftXfi 2«JA±0 

*£#^£>&*K Pc (A-^7^|i) 3&»2*w*v»-C, 2 4 0 kA/mOMl (fc 

fit, *s»»»=enjnia»-R»*) £ep#n Lfc t^F-^^7r;nH k 40 

0 k A/m0^r^bS6**:en*n L/C <t |(Of-^l/777^^H 2 ( 2000k A/raO 
mm&mZWMLfz ££<?>h-9 fr7 7 >y 9 f 3 k-fZt. a (= f 1 / f 3 

X 1 0 0) t&*6 0%U±, 7>o, 5»J&$b (=f2/f 3X100) ^8 5 %&±<DMM 

*H^OR-T-B^#±li^cX^{i> PctFO. 5fcJ3V»T, 5ii»art ? 4 0%^ 
_hT\ 7>o, ^^b75 ? 7 0 %&±X$> V , £<bi!P c?5» ? l fcj3V»T, fl$a?5 ? 5 5% 
JSUtT, 7>o, *^b75 ? 8 0%j^±hv^i^v^^#14^^1-^>>l<!:7i) ? -e^-5, o 
[0 0 0 9 ] 

R-T-Bm#±«7icX^5(±, « v J: 5 fc K 

{±^m^js^jg:< ft i9 , mzn^n'gffi&mm.znz o t-t^>m^\z\t i%mjj < 

, Mcfo&HZ&m&MtjZntz^t £Ht±D yi£i#^U 

•Y 7°<7) R — T — B ^#±S*Xfi85(4S5v^jifSS# btiZZt »4«&WK: li$a htiX 
^tz 0 ^(Dtzib^ m&mjj?^ ■7°<DR-T-B&%i±M7kXmftl l Z&\^Xl±, ZtL&>±e> 

(H c J ) 75* 1 6 8 0 k A/m (2 1 O e ) > $ fcUtt 2 0 0 0 k A/m (2 5 O e ) £ 

mz-znfemtin 7'*z&^xii®.^mM&wtz&i l fzmM!$&zfa±z*tzzttfx£ 

&£^7m&#$>&o COR-T-Bm*±S7KAfiB5ti, T^Sm^S (Br) 75*1. 
2 0 Ttl±, ( (BH) max) t5 ? 2 4 0 k J /m 3 ftfttit (H 

k/H c J ) t5?9 0%Vl±.<D&ft.ZmVk-tZ>z\ttfX$Z> 0 
[0 0 10] 

*HWOR-T-B^#±S?|cASS5Ui5V»r, ^#4«<7)^*fi:75n 5 0 0 p p mJil. 
Tt*4:i, ^#^0¥^J^ B H H *lti^3 . 5-5. 0 ^ mT'i^,: t t5 ? . VX±.(D%n 
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#H 2004-003435 ^- v : 3/ 

[0 0 1 1 ] 

*5&Wlt, R: 2 5- 3 5 wt%, B:0. 5-4. 5wt%, Al #.t>X uO 1 ttX 
(±2i: 0. 02-0. 5 w t %, N b I 0 . 2 - 1 . 5wt Z r : 0 . 0 3-0 

. 2 5 w t %<D 1W.X&2U , C o : 2 w t %&T (0 ^#Jf) , ^^^MfilJUF e 

h & %> %a.m. z m-t z> h & & r - t - b ^±m^n&^ k m m -t h z. t &m t 

. Cr.Mn, Bi, Ta.Mo.W, Sb, Ge, Sn, Ni, Si, Hf, Gaf^ 

1 SJ^Lh^nLTk <£v> 0 Z\(D^-XsG a (2itm#14ft±^<t *K 0. 02- 

i. 5 w t %. £ h \z\$ o . i - i w t %<7>^B-e?£inl-£ c t^mt Lv> 0 

>!<7)R-T-B^ : #±^7XX?15tCj3V^r, ^fSfl^^ifi^ 2 0 0 0 p p mWT\ 
m%iW<D3£fy%i3 i *r&* 3 . 5-5. 0 //mtt^CtCJ; *K Sft/.:;tigS#14£#& ^ 

10 0 12] 

^^Hi^R-T-B^#±^7jcAM(i> RtLT4. 0-12. 0wt%<7)Dy 
<htf ? -C££o ifc, RtLTl. 0-6. 0 w t %C0T b ZlSts Z. ttfX~£ Z> 0 

ifc, ^f&Bj^i^ R-T-B^#±«7icXMt3Nb Sr^tr^, C <DN b (±£frg# 
^O^ffi (R 2 Ti 4 Bffi) S^B^^il^-ffei-^o ifc, R-T-B^*±SacXBS 

UR-T-B ^ftlTk^fMit @* (Dftm^Mftizm^Z Z. # * 

#\ &mmm jn^is k jb v» k * » ks&»i- * c t ^-e § & 0 

^O^^M^r 20-600ppm, 1 5 0 0 p p m&TizmffllrZ Z t tfmt L 

10 0 13] 

*ftWt:J:Mf, 4 0 0 kA/m (5kOe) ^Ojg:v^^^T*<7)^^75 ? [S]±$ 
ti4i HC, 8 0 0 k A/m (1 0 k O e ) J^_h<£>*^^|fU; is it hl^W^ i> |6j± $ ft 
fcR-T-B^ft±£*XfiB5*«#i-*o iOii 4fI#tti:«nfcR-T-BM 

[ §& g§ £ njfc -r ^ >t #> <o m & <d % m i 

[00141 

sM&WKJ: oTf#<bft£ R-T-B^#±SacXJK5{i, «t < & <b ftT i -? r 

2 Ti 4 B&£@ (Rfi^r±«7C*<7) 1 2#Jil±, TliF eXliF eMC 

. mMm=wmmm-Kmm) *tmLtzt&<r>v-9 fr?? ? ? f 1, 400k 

A/miD^ifhffiWiZWIm Ltz t £<D Y - ? )V7 y y ? X% f 2 , 2000k A/mcO^TSfj 
«S**eiJJwL7t t |OF-^777^^tf 3tt*fc, (= f 1/f 3X1 
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mm 2 0 0 4 - 0 0 3 4 3 5 ^- v : 4/ 



0 0) ^6 0%ft±, ^o, (=f2/f 3X100) t5 ? 8 5%J^±r*^>^ 0 $ 

#S§9§OR-T-B^#±£7jc*J8B5ti, 8 0 0 k A/m<DmnW§iZQi\1}\lLtzt 
|(^h-^^777^X?:f 4tt^i, c (=f4/f 3X10 0) ^'9 5 

±t&»K S*r*^7i ? j«^ 0 ^^5. *§£w^&tfz> p c (±, r#±^7i<x?i5j 
(i &t n «t o r m ^ l o if fffi -r * # - ^ t? - * k ^ w ms§ *■ itm 1 £ ^ 

[0 0 15] 

fcl±M"C»±fc3&»ofc 0 Lj5»SK, #|&9J(±, *i»a (=fl/f 3X100 
) t> ? 6 0 %JSL±» *m^b (=f 2/f 3X1 00) A»8 5 %JSL±, $f>Clifi 

(=f 4/f 3X10 0) t5 ? 9 5%JSL±fcv»9, fie*Uli«rv»<g;«|p-eSS#iai^"C, 

[0 0 16] 

3. 5/um*SI**v»tt5. 0 // m £jgx. -2. . ±j£ Lfc*«^ a , *«E^ 

JljCNbMZ r CO 1 2fl£^tr^ <h7^W<bft-5>o CO*JCOV> 

[0017] 

o ffc^i&$; i±titm& iztetfz jv^o 

R - T - B *t±«M!85li, #±^7C^ (R) S:25-35wt%^ft 

%) o 

##£<m3;fc{t£RfiY&^trm&£*L-Ci3l9 > La, Ce, Pr, Nd> S 
rru Eu, G <K Tb, Dy* Ho, Er, Yb, L u RtfY <D 1 UXlt 2 ^J^LL"?* £ 
o R<7>s7) ? 2 5 w t R-T-B^#±S*XfiS5<0±ffl4:i* R 2 Ti 

4 B|^ H B H |5co^jS75 ? +^-e(±^ < *ltfi814£*#o a - F e £ ^Wrtli U (SfiS^^ L < ft 
T-f&o RW3 5wt%$-gi^i:±fflT^^R2 Ti 4 Bi^&O^fjrJt^ 

R^ili 2 5- 3 5wt%t1-£ 0 Mi Lv>Rco»l± 2 8 - 3 3 w t %> $ M-Mi Lv> 
RcoSfi 2 9 - 3 2 w t %T*& 0 

, #±^7C^«h LTN dRl/D y ^IjRL, N d t D yS^/XliT bco-^ft^ 2 5-3 
5wt%tt5ot#giLv», DySf>'Tbli, 5*9«SS?SJKatJ f fiH»*0 v»i**L** 

**#7tv>^tC(iD y»«-4. 0-12. 0wt%, Tbi^l. 0-6. 0wt%t 

^•tr^i^tcD y o 2femm<7>&mt)m±M%:Z3£m -*-*<> 

[0 0 18] 

M^L7t«t n K, ^^75 ? Jt«e^v^^7'coR-T-Bm#±ii7X^5 
KjSV^T iin/:fift^tLT^-5i .£K#t6b&**£o Lfcri*ot\ DyM/Tb^ 
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ftm 2004-003435 ^- v : 5/ 

(H c J ) (± 1 6 8 0 k A/m£ig;U £ tz 1 7 5 0 k A/mJ^±. $ <b tc fi 2 0 0 0 k 
A/mJ^±£:&<g>o 
[0 0 19J 

R - T - B^f ±i7X^I5l±, *<ym (B) £0. 5-4. 5wt% 
^f-f&o B^O. 5 w t ro^vt^Jt'g-tCti^v^^^tf^^ii^t^^v^ fcrtfU 
Bt> ? 4. 5 w t %*mk.Z> tn i £l&J&®mtf&T-f &o LtztfiT. _hl3!£4 

. 5wt%ttSo IH^BWKiO. 5-1. 5wt%, $^>CIS Lv^BOlliO 
. 8 - 1 . 2 w t %-C&.So 
[0 0 2 01 

*»R-T -B^#±3§7kAiK(2> A lS^'CuOlill^I^O. 0 2-0 

. 5wt%«ii^tt^:H ? -c*H„ coiit-A l &r>x u<7> l «3Ui2tt£^- 

mVBI1i£tfj:Z>o A 1 Zmuir&iMi&lZio^X, W.£ L^A 1 Otl±0. 0 3-0. 3w 
t %> $f)t:lSLv^Al<OllJ 0. 0 5 - 0. 2 5wt%T-£>£ 0 ifc, C u &v£j!ra1- 
<5>i§£-t3£>v>T, MS L^C u<7)M(iO. 1 5 w t %JilT (0 ^Jf) , L 
v^CuOS(±0. 0 3 - 0. 0 8 wt%T*** o 
[0 0 2 1 1 

*&m<VR-T-B&%;±M7kXm^lt, 0. 2-1. 5wt%ONbSy'0. 0 3- 
0. 2 5 w t %<DZ r(D 1 2 MZ^-f %> Z. t &m £ L^ 0 

NbRVZ r (±R-T-B^#±S7XXm50*?S#t4[6]±^III^7t:^lC^-e^)^o 
£ tz , R - T - B ^#±^7X^M0SI^#14 £ [&]±-r & £ tcmm^a £ fiSti" Z> m 

HCt^o L£rt ? o-£\ NbS.O'Z r {i^^i^fiv^^tz-E-O^^p^H^^o Nb 
Ol^ l^f(i0. 5-1. 3wt%, ?p,C1^ Lv^fliO. 5-1. 2wt%t*4 
o £tz, ZrOliL^iliO. 0 5 - 0. 2 5wt%, £ <b teg i L v»fi(i 0 . 1-0 
. 2 w t 

[0 0 2 21 

R - T - B U±l7kAI5(±, f OKtli* 2 0 0 0 p p mWTfc t5 6 

^•eti, SMtCtftil)iIt^, 2 0 0 0 p p mfilT, ISKlil 500ppm 
$f>USiL<lil OO'OppmttTttSo fcrtfU i£*EK8?ai*£iftT$-£fc 

[0 0 2 3] 

*^<OR-T-B^^r±«7kX^S(i> Co£2wt%JilT (0£-££-f) , IH 
<{±0. 1 - 1 w t %> Zbizmt L < fiO. 3-0. 7wt%Mt5o CoU + a'j 

[0 0 2 4 J 

#H9Jt;J\ Bui£L£J:dK, n-6«85*w*ffli-* C t tfMi Lv> 0 

CD, D V D^O^^ct) tf y ? T 7 ^HHi&ffl Hffl tL^, it^#OT5, VC 
M (Voice Coil Motor) fflOSDti5i'*4o Cli^O^gf li5(J, N • S<DM14£ 

-h7;wv*->t(i, I5!:iILfci(:, ^14 (N • s) * ? R4£-t-*##K:J3v*TNX 

ttS§iE# 2004-301 1456 



mm. 2 0 0 4 - 0 0 3 4 3 5 ^- v : 6/ 

^#14 coffins R -T--B^#±S*Atf85&#«JlFfiBi::tt-f & - t tc J: l) , -^-h? 
)V V- y<om £ m < i" & - «t £ . t> v > T (i a mitWffl ^btiZ>*-9 <Qft& £ fp]± 

-ra z t & 0 

[0 0 2 5] 

WK«fc&R-T-B^#±«7X#J85fi, R2 Ti 4 B^ B B H *±^±#ti-^>^# (f&R^ 

£ # -5> C <ht±v>o £-C*>fcv» 0 
[0 0 2 6] 

jk mSJg^ffi^©***, ¥^t£@ 2. 5 - 6 ^ nu 0 1 L < (4 3 - 5 ft mfc* 2> * Xft 

B#tz, XfT'J >BfcMf&4$<z>)fr#fl>j3iJ£o. 01-0. 3 w t %fSJ^r^Jni-^C<htcj; 19 
[ 0 0 2 7] 

&v»-c, «»*S:i8»enjn»: «t ^rz<D&&mz&ftz^fzvimxmm*f£Mir2>o z 

(Om&^&Bte. 1 2 - 2 0 k 0 e (9 6 0 - 1 6 0 0 k A/m) lffl&<0 0 . 

3-3. 0t/cm 2 (3 0 - 3 0 0MP a) Wik(D]±tiX^y &x.J£«fc v> 0 ttz, 

[0 0 2 8] 

tiz. mttm, %Lmtffi.mfrifi<7>M^. n&Qri-x Dists^s^j^ 1000 

u^tt-cfir fc"9»£-u«±, 8ooris^> 6 o o v&mx<Dmj£ftffl<Dm$^$hx& h 

itm^mx&Zo ttz, 6 0 ov&®<DmMmxumijtf*:£ <m m-rz>tz#>, mm*i& 
ia-efT4-7»£-Kii. 6 0 0 rsif <om$bi&m*tkir t x v> 0 

[0 0 2 9] 

<mmmm> 

#^tL7t^^<7)M^(3^LT^fi^T7K#^^?^7tm, A r#H^*T-6 0 0 
ftfiB£t#14£f§£'<< . **«t?li««f#»**S: 1 0 0 0 p pmJSLTUWx.*^:**: 
1 0 0 p pm*S!wK*»*^jqixT*So 
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iff m 2004-003435 ^- v : 7/ 

[0 0 3 0] 

^H:t»#?rff^^\ ¥W (d) 3. 3. 7 /urn, 4. 1 M m. 4. 4^ 

m, 4. 8^mSf>'5. 3 // mO 6 tt^O^^^t#^ 0 ^<^i(^(i U-^fEIiff 

^fiJ^^^St (Malvern InstrumentsttSSMastersizer) HJlOtf^o^o 
[0 0 3 1 ] 

ff)ft/:»*^ 1 3 2 0 kA/m (16. 5kOe) OEPt^t^nJMff^To TJ& 
MfeZntZo j£ff^$<7)M(i4. 2Mg/m 3 X&Z> 0 

nhiXtzmifoTkM^K&^X 1 0 4 Or-C^^^^LTt^, ft^LTto -^V^T'W 
f)*i^^(:8 0 0tXll|F|i: 5 3 0t;x2. 5B#W ( t i> IZ A r mm%*P) <D2WL 

[0 0 3 2] 
[*1] 





Nd 


Pr 


Dy 


Tb 


Co 


Cu 


Al 


B 


Nb 


Fe 


mm 


27.73 






3.58 


0.59 


0.13 


0.25 


1.01 


0.70 


bal. 



[0 0 3 3 ] 

f»fc*ifcR-T-B ^#±3B* A»5 i:oi»tB-HH/-tCJ:») & mfet 

Ztti>iz* j&mftO&Bt, ¥^IS H B H *£t5. S*^*-*^^*^***! 

BriiM$tI > H c J (iffil^, (BH) ma xlif^x^;^-f ^, 
Hk/Hc J li MM it &7F~fo MMit (Hk/HcJ) ti»5ttfi60»*fc ft* 4 

(t'j>^mi (#) ibx6om) -c-iiL, (m-mih 

(80 SIP- 1 0 0 0) UTML/Co C(7)fFfffitcj: 19, liT-MflT&nt^n^O-e, 
[0 0 3 4 ] 

R2iC^-r«t^H, Kfl-i - 6 <7)v>-f*i(OR-T-B^^r±«7TcXM5^ 1. 3Ttt± 
Oj»S«3lC*lt, 2 0 0 0 k A/mW±OiI*> 3 4 0 kJ/m 3 jS#;X.fi*-;h.m_k t 
v^ft^-^^^^-H, 9 0%J2Lhtf>fcJ&Jt (Hk/Hc J) SrfLTv^It^i?^ 
o v»-rnoR-T-B^*±t§3jcXfla5tBR3R** s l 0 0 0 p pmi^T\ 

5 0 0 p pmJAT> ^irtU 0 0 0 p pm&Ti, ^M#fiv^/<;H;i^:i:^ 

[0 0 3 5] 
[*2] 





d 

i una 


P 

[Mg/m 3 ] 


Br 
[T] 


HcJ 
[kA/m] 


(BH)max 
[kJ/m 3 ] 


Hk/HcJ 
M 


o 2 

[ppm] 


N 2 
[ppm] 


C 

[ppm]_ 


mm 


i 


3.3 


7.585 


1.319 


2205 


337.8 


90.9 


960 


450 


920 




2 


3.7 


7.594 


1.317 


2179 


340.1 


95.4 


840 


420 


880 


3 


4.1 


7.589 


1.316 


2151 


341.0 


96.0 


820 


400 


900 


4 


4.4 


7.592 


1.316 


2138 


340.2 


94.9 


770 


370 


870 


5 


4.8 


7.586 


1.315 


2104 


340.6 


94.5 


780 


360 


870 


6 


5.3 


7.581 


1.315 


2066 


339.3 


94.0 


750 


350 


890 



[0 0 3 6] 

fcUSE# 2004-301 1456 



Wm. 2004-003435 



^-vl 8/ 



n&l ~~ 60R-T-B^#±^77C^5^0V>T, ^igt^S (Pc = 2) frigid 
L£ Q -e<7)|§m^*3 U^i"o $3C*tJ:9i:, TO^fiii^S ^1**4 1 (3 
. 3^m) 5.0^ v^M*4 5 (5. 3 /< m) O R - T - B^^±^7k^M5f±. 2 4 
0 kA/mWfII#T-6 0%*vt<7)*igl^L^#<btl^v^fc^^7)^ o 
1 0 0 3 7 ] 
[S3] 



(kA/m) 




(d=3.3 U m) 


(d=3.7 U m) 


(d=4.1 U m) 


(d=4.4 fj m) 


(d=4.8jt/m) 


(d=5.3/i m) 


0 


0 


0 


0 


0 


0 


0 


80 


9.9 


13.3 


13.6 


! 13.2 


12.8 


10.8 


160 


31.2 


37.4 


39.1 


39.0 


37.9 


34.3 


240 


53.2 


65.9 


68.2 


67.4 


65.4 


57.2 


320 


73.4 


82.5 


83.6 


83.2 


82.8 


76.5 


400 


83.3 


88.4 


90.0 


90.3 


88.8 


84.2 


560 


91.2 


94.5 


95.1 


95.2 


94.6 


92.2 


800 


95.6 


98.1 


98.2 


97.8 


97.9 


96.4 


1200 


99.1 


100 


100.0 


100 


100 


99.1 


1600 


100 


100 


100.0 


100 


100 


100 


2000 


100 


100 


100.0 


100 


100 


100 



[0 0 3 8] 

ll±£ <9 , titffifon^-XjffiMi&'&tf 3 . 5-5. 0 fi m. L < (± 4 . 0-4. 
m^itt^itCJ; «9 . 2 4 0 k A/mi:v>ofiv^fIIf t*6 0 %JiJl_k^?»£ 
§^:H s t^i:tU:> 4 0 0 k A/mi:v^fg:v^Mi#-e8 5 %JiJ._L<7>^i«£ 
#&C<h7!> ? -C§&o 8 0 0 k A/m<DMm.mWX*9 5 %&±<DMMmfimbtL2> 

ztfrbfrfr&Xiiz^ t: « R - T - BU±i7KM5li, mmm<7>tLh ±.tf 

[0 0 3 9] 
[0 0 4 0] 

15 U^i-<t "9 fc, 1**4 7 - 1 1 m»-r*i<OR-T-B^#±£*k*JSfrE*> 1 • 3 TJ^ 
-hO^fMM, 2 3 0 0 k A/mJSl±«>«iS*, 3 3 0 kJ/m 3 &&<D*iizx-* n> 

[0 0 4 1 ] 
[SM] 



[wt%] 





Nd 


Pr 


Dy 


Tb 


Co 


Cu 


A! 


B 


Nb 


Fe 


*1«2 


25.53 






4.78 


0.59 


0.13 


0.25 


1.01 


0.70 


bal. 



[0 0 4 2 ] 



ffitE#2 004-301 1456 



2 0 0 4 -0 0 3 4 3 5 ^- y I 9/ 



[*5] 





d 


P 

[Mg/m 3 ] 


Br 

m 


HcJ 
[kA/m] 


(BH)max 
[kJ/m 3 ] 


Hk/HcJ 
DO 


[ppm] 


[ppm] 


c 

[ppm] 




7 


4.2 


7.598 


1.307 


2432 


332.3 


95.8 


490 


390 


810 




8 


4.1 


7.596 


1.307 


2440 


332.6 


97.0 


910 


370 


820 


9 


4.1 


7.593 


1.306 


2422 


333.5 


97.4 


1350 


340 


800 


! 10 


4.1 


7.594 


1.306 


2399 


331.7 


96.8 


1890 


300 


830 


11 


4.0 


7.585 


1.303 


2335 


331.5 


96.6 


2580 


180 


820 



[0 0 4 3 ] 

m%7-\ i <t)r-t-b^#±^7xa^5^o^t, mmm (Pc = 2) tin 

fcfiv>ttfl- 7 <7> R — T - B**±»*^S85* t fiv»*«»| r .JC*»t 

t7j s t>^*o 2fc> t*#7~ 1 0f±, 2 4 0 kA/m (3 k Oe) <7)fIi#-C7 0 %^ 
±<7>*?», 4 0 0 k A/m ( 5 k O e ) ^^fH^^T 9 0 %Jtt±Olf^, 8 0 0 k A 
/m (lOkOe) Of Ilf 0 0%OfI$^|#4:i:^i^o CtUCJtL 

SttU 1 (±2 4 0 k A/m (3kOe) Of{|I#f6 0%*ix.^fl$m: 
trt ? -C££v> 0 Rii:4 0 0 kA/m (5kOe) <DmW&RlZ& tt -6* 8 5 % 

it L&v* 0 
[0 0 4 4] 
[«6] 



(kA/m) 


mmm(%) 


UW7 
(O 2 =490) 


(O 2 =910) 


(O 2 =1350) 


8**410 
(O 2 =1890) 


1**41 1 

(O 2 =2580) 


0 


0 


0 


0 


0 


0 


80 


17.3 


16.0 


15.4 


14.1 


11.9 


160 


56.2 


55.7 


52.4 


49.4 


42.1 


240 


79.1 


78.3 


75.3 


70.2 


59.0 


320 


90.4 


89.6 


86.2 


82.9 


76.3 


400 


94.5 


94.3 


93.1 


91.1 


83.4 


560 


97.6 


97.2 


96.9 


96.5 


91.8 


800 


100 


99.1 


100 


99.1 


96.5 


1200 


100 


100 


100 


100 


99.1 


1600 


100 


100 


100 


100 


100 


2400 


100 


100 


100 


100 


100 



[0 0 4 5] 

0 p p m^T\ mt L < »± 1 5 0 0 p p mlXT, Zbizmt L < ti 1 OOOpp ml&T £ 
[0 0 4 6] 

<m3mmm> 

m 7 izm-fmn&£zm^tii£?ut% 1 mmmt mmz lx 8 nm<v r - t - b^± 
MTkxm^ mm 2-19) *ntz 0 nhfitzR-T - B^±m^xm^B^^x , 

j3tt£f**4 1 i>3t7 , 8i:f LT^o 

iS^tiTC, MTC^^r^t fcHiiWl 2 liftj&lt (Hk/Hc J) t5 ? 93. 6% 
tflfcO^#Hib^T@v> 0 C*Ui*tLTM7Cff£^-trf*f4 l, 1 3- 1 9 fi 9 5%tigx 
ZftMit (Hk/Hc J ) *mLX& V) , fCN b t^-trf*** 1 3, Ga Sr^trSfcR- 1 7 

ftfiE#2 004-301 1456 



mm 2004-003435 



^-v: 10/ 



RZ/Z r tNb£^-irf*£}-l 9 <7>mZit (Hk/HcJ) < fro$mft (He J) t 
[0 0 4 7] 

m*4i 2 no^ra^mm^^T^oTtKh um 2 <2 1 o o^mfiss 

ftm. 13-1 9 iz-=>\<*xi>mmzmmm&$:ft &o£^\ 1**41 2t«i$n^ 
NbXiiz r-t)mbfr<Dit&%}*Mf&L, z<Dit&m t &s,&<r>mi£j&&zwwLx\,*2> 

[0 0 4 8] 
[*7] 





Nd 


Pr 


Dy 


Tb 


Co 


Cu 


Al 


B 


M 


Fe 




27.73 






3.58 


0.59 


0.13 


0.25 


1.0 


Nb=0.7 


bal. 




27.85 






3.62 


0.57 


0.14 


0.24 


1.0 




bal. 




27.69 






3.55 


0.60 


0.13 


0.25 


1.0 


Nb=1.4 


bal. 




27.83 






3.58 


0.57 


0.13 


0.25 


1.0 


Zr=0.15 


bal. 




27.78 






3.51 


0.59 


0.14 


0.25 


1.0 


Ta=0.7 


bal. 




27.87 






3.55 


0.55 


0.13 


0.24 


1.0 


Bi=0.07 


bal. 




27.89 






3.5 


0.59 


0.13 


0.23 


1.0 


Ga=0.5 


bal. 




27.74 






3.64 


0.55 


0.14 


0.26 


1.0 


Sn=0.7 


bal. 


MJ&10 


27.80 






3.48 


0.54 


0.13 


0.24 


1.0 


Zr=0.1 
Nb=0.2 


bal. 



[0 0 4 9] 
[*8] 



IS** 


d 


P 

[Ms/m 3 ] 


Br 
[T] 


HcJ 
[kA/m] 


(BH)max 
[kJ/rn 3 ] 


Hk/HcJ 
[%] 


0 2 
[ppm] 


N 2 
[ppm] 


C 

[ppm] 


fit* 


1 


4.1 


7.589 


1.316 


2151 


341.0 


96.0 


820 


400 


900 


««1 


12 


4.3 


7.577 


1.34 


! 2044 


352.5 


93.6 


1360 


370 


820 




13 


4.0 


7.583 


1.301 


2246 


329.4 


97.6 


1140 


390 


850 


1 mm* 


14 


3.9 


7.585 


1.338 


2064 


355.4 


95.1 


950 


400 


860 




15 


4.2 


7.579 


1.314 


2167 


339.8 


96.5 


1010 


380 


880 


mme 


16 


4.6 


7.582 


1.336 


2134 


353.2 


95.9 


1220 


370 


840 




17 


4.2 


7.576 


1.324 


2287 


345.0 


96.2 


990 


410 


850 




18 


4.1 


7.580 


1.321 


2196 


342.6 


95.6 


1040 


390 


880 




19 


3.9 


7.585 


1.331 


2144 


350.1 


97.1 


1250 


420 


840 


ffiJSio 



[0 0 5 0] 

>XlZ y Rfl-l, Kfil2-19©R-T-B If ±«jjtXI5i:ov>T, mmm (Pc 
= 2) SrSOSELfco -e-*>ig*£^9 K^-f 0 ^Co^rii9 iZTjkLX 

$>2>o *9 IZTFlrX 7 Mytm^^i &V>ffc|S|- 1 2 it 2 4 0 k A/m<Z>2H&fi8#T? 5 0 
%JJlTOfi$L^§^n^i/^W=fLt, MjtmZ&ts-Um . 13-18li2 4 0 k 

2 It 4 0 0 kA/m^fIIft"8 5 %£lT^)fIf Lfr'&htl%^<D\,ztt LX 

, MTtmz&tsnm > 1 3 - 1 9 4 0 0 k A/mnmffij&Rxs 5%vk±<r>mmmtf 

[0 0 5 1 ] 



ffiH# 2004-3011456 



2004-003435 



^-v: 11/ 



[*9] 



mm 




(Nb=0.7) 




(Nb=1.4) 


(Zr=0.15) 


(Ta=0.7) 


(Bi=0.07) 


(Ga=0.5) 


i5?41 8 
(Sn=0.7) 


sS*41 9 
z.r— u. i 
Nb=0.2 


0 


0 


0 


! 0 


0 


0 


0 


0 


0 


0 


80 


13.6 


9.9 


14.5 


13.8 


12.8 


12.4 


13.1 


13.3 


14.7 


160 


39.1 


28.4 


40.6 


40.2 


37.4 


36.1 


38.6 


37.9 


41 


240 


68.2 


49.8 


68.7 


69 


64.3 


62.2 


67.8 


68 


69.2 


320 


83.6 


71.8 


84 


84.2 


80.4 


77.8 


83.6 


84 


84.2 


400 


90.0 


83.5 


90.7 


91.0 


88.4 


87.8 


90.3 


90.3 


91 


560 


94.5 


91.2 


95.5 


95.5 


94.1 


93.9 


95.5 


95.5 


95.6 


800 


98.2 


94.7 


98.2 


99.1 


97.7 


96.9 


98.2 


98.2 


99.1 


1600 


100.0 


98.7 


100 


100 


99.1 


99.1 


100 


100 


100 


2000 


100.0 


100 


100 


100 


100 


100 


100 


100 


100 



[ 0 0 5 2] 

w±«t*K MTtmit^mmm^nmir^ztizx ^m^.ma. <wiznmit (Hk/H 

[0 0 5 31 

<m4mmm> 

* i o ^^-r^ff^^^^^^^Mi^ i mmmt mmz u4H©r-t-bm 

±«7XX?15 (1**4-2 0 - 2 3 ) *n?Zo ^2 0- 2 3CWt, f£ 1 t leJttUl 

^§Co^it§I^ (He J) 7^ii5<&&-^ ^yil^S (Br) ^f&T-T^-t^ 

^j5^o ^2o-2 3©fif (Pc = 2) £si i mmffltmmzmfcLtzo -eo^ 

£H 1 2 ItZTFiTo m 1 2 IC^-T i tC, D yfirt^ < & £ ^oftTitf^Wft-tl- & - <h 

/6 ? ^^^o ^(D^mit4 0 0 k A/mJiJlT<7>*fi^#t-i3^TlM^-C&& 0 
[0 0 5 41 
[Hi 01 





Nd 


Pr 


Dy 


Tb 


Co 


I Cu 


Al 


B 


Nb 


IWt/OJ 

Fe 


MEE11 


26.5 


3.1 


2.0 




0.7 


0.08 


0.25 


1.0 




bal. 




24.2 


3.0 


4.4 




0.7 


0.08 


0.25 


1.0 




bal. 


JS/S13 


22.8 


2.9 


5.8 




0.7 


0.08 


0.25 


1.0 




bal. 


»«14 


20.5 


2.9 


8.1 




0.7 


0.08 


0.25 


1.0 




bal. 



[0 0 5 5 1 
[till 



urn 


d 

[Urn] 


P 

[Mg/m 3 ] 


Br 
[T] 


HcJ 
[kA/m] 


(BH)max 
[kJ/m 3 ] 


Hk/HcJ 
[%] 


0 2 
[ppm] 


N 2 
[ppm] 


C 
[pprn] 




20 


4.1 


7.539 


1.383 


1196 


366.2 


97.3 


1770 


110 


790 




21 


4.1 


7.577 


1.301 


1698 


326.5 


96.8 


1810 


110 


820 


£&J$1 1 


22 


4.0 


7.581 


1.262 


2015 


293.8 


97.1 


1690 


120 


770 




23 


4.1 


7.594 


1.201 


2435 


271.4 


97.0 


1820 


100 


770 





[0 0 5 61 



ffiSEift 2004-301 1456 



2004-003435 



^- V : 12/ 



[«12] 



mm 

(kA/m) 




13*420 

(Dy=2.0) 


13*421 
(Dy=4.4) 


13*422 
(Dy=5.8) 


13*423 
(Dy=8.1) 


0 


0 


0 


0 


0 


80 


11.0 


12.1 


13.5 


! 15.4 


160 


28.7 


35.4 


36.9 


40.2 


240 


52.1 


62.2 


65.4 


68.1 


320 


69.5 


78.5 


83.1 


85 


400 


83.2 


88.2 


90.9 


93.1 


560 


92.1 


94.7 


96.7 


98.4 


! 800 


97.4 


99.1 


99.8 


100 


1600 


99.1 


100 


100 


100 


2000 


100 


100 


100 


100 



[0 0 5 7] 

ttz, 0RZ/m^2 3frhm 1 IZTjK'flfmom.mK (J?$2. 1mm) fcftUKi- 

800^FX350V, 800^/FX600V, 800^FX900V, 800^FX1 
5 0 0 V 

£MM±e>&mt Y-?)V7 7 v (B) h^)||#^iIlErt{:^L^^77f*. 
-2) o 

? ^m&iz&^^mm&ff i 5 o o vot ii:tj^2 0x1^2 3 (±iwo v-? 

(B) ^Ltv^o L^U 51)85^3 5 0 VOHCtt|tft2 3 li^ 
20(01. 3f£liOh-^777n (B) ^^TLTv^o ITOlC, flW60 
0 V<7)B#H(±i^3|s|-2 3 fiMfl-2 0 O 1 . ljgft±^F-^)l/7777X (B) ^tLtv> 
*o t£> SSfJES«ff**3 5 0 Vm#^ ^tt^RiSi-^ § 3 . 5 ramOfitiSfOKft 2 
0X01*^2 3<7>ffl^^Jt^i-^> ^#0«#Hif<T«r#0«^3&»/hS < , -jL-h 

[0 0 5 81 

o 

[0 0 5 9] 

< ^ 5 ^ife^J > 

* 1 3 t:^-t"lgfl-^*fliv>7tJSmtiai 1 ^t^#CLT4«lWR-T-BM 
±S7icX?S5 4 - 2 m%2 4 - 2 7 (Cov^T, 1 [bJUHc 

ZZitZoixTfrMt) (He J) 7m<&&-77\ MMifc^Jg (Br) 75 ? {g:T1-& £ t j&* 

fcH„M#2 4 - 2 7oti$ (Pc = 2) s-^ i3kMwtmmz$mLfz 0 -e-o^jn 

£H 1 5 IZTF-fo H 1 5 H^1-«t 7 T b St5 ? # < &&KoftT*mi$;7& ? |p]±1-&^ £ 
7i**>^* o «f*w, 4 0 0 k A/mJSLTOiF«6fl8l?U*3V^r-e-0||^*«TO-C*4o 
^4*Jfe^|tJtici-^ fc, Tb(i<t D^4v^tiTD y t |5J^<7> C ^T' # 

[0 0 6 0] 



miiE#2 004-301 1456 



wm 2 0 0 4- 



0 0 3 4 3 5 



^-v: 13/ 



[in] 





Nd 


Pr 


Dy 


Tb 


Co 


Cu 


Al 


B 


Nb 


Fe 




27.3 


3.0 




0.7 


0.7 


0.08 


0.25 


1.0 




bal. 




26.7 


3.0 




1.2 


0.7 


0.08 


0.25 


1.0 




bal. 




24.0 


2.9 




3.6 


0.7 


0.08 


0.25 


1.0 




bal. 




22.6 


3.0 




5.0 


0.7 


0.08 


0.25 


1.0 




bal. 



[0 0 6 1 ] 
IS14] 



1**4 


d 


P 

[Mfc/m 3 ] 


Br 

m 


HcJ 
[kA/m] 


(BH)max 
[kJ/m 3 ] 


Hk/HcJ 
[%] 


0 2 
[ppm] 


N 2 


C 
[ppm] 




24 


4.1 


7.542 


1.396 


1253 


379.2 


96.9 


1710 


130 


760 




25 


4.2 


7.558 


1.380 


1398 


370.4 


97.2 


1920 


120 


780 




26 


4.0 


7.579 


1.321 


2090 


339.5 


96.6 


1740 


130 


760 




27 


4.3 


7.588 


1.282 


2488 


320.1 


96.7 


1800 


110 


770 


*§J&18 



[0 0 6 2 ] 

[ii5] 



mm 
m& 

(kA/m) 


mmm(%) 


1**424 
(Tb=0.7) 


1**425 
(Tb=1.2) 


1**426 
(Tb=3.6) 


1**427 
(Tb=5.0) 
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